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PteyneHO KanecTBeHHoe pa3HOo6pa3Me Proteocephalus longicollis b OHToreHe3e: CTajjHH 
npouepKOM^a M3 BecjiOHonix paKOo6pa3Hbix, HenojiOB03pe;iaH m no;iOB03pejiaH CTajjMM m 3 
eBponencKOH panyiiiKM Coregonus albula L. YcTaHOBJieHO, mto cTpyKTypy nonyjiauHH P. lon¬ 
gicollis 4>opMMpyioT ^OMMHMpyiomMe c})eHOTHnbi: no (})opMe CKOJieKca — Sc2, no rany npn- 
KpenjieHMH npncocoK — SI, no 4>opMe njieHMKOB — P3, no cJ>opMe jionacTen HMHHMKa — 
01, no rany pacnojioaceHMH ceMeHHMKOB — T2. Mmciotch Taioxe pejjKMe n MajionMCJieHHbie 
4>eHOTnnbi. IIoKa3aHa OTHOCMTejibHaa cTa6njibHOCTb cJ)eHOTHnnHecKOH CTpyKTypbi napa3M- 
Ta Ha pa3Hbix CTajjHHx OHToreHe3a. BbicKa3biBaeTca npejinojioaceHHe o bmcokoh BbDKHBae- 
moctm 4>eHOTnna c npncocKon S2. 


Hccjie,aoBaHHH nonyjiHixuoHHOH (jjeHeTHKH 6a3HpyiOTCH Ha npejicTaBJieHHe o 
(|)eHe KaK o jihckpcthom Hacjie^cTBeHHOM npH3Haice, OTpa^KaiomeM reHOTHnHne- 
CKne oco6eHHOCTH oco6h. «OeHbi — 3to jno6bie ^HCKperabie, ajibTepHaTHBHbie 
BapnaUHH npH3HaKOB H CBOHCTB HH^HBH^yyMOB, KOTOpbie Ha BCeM HMeiOmeMCH 
(o6H3aTe;ibHO mhofomhcjichhom) Maiepnaiie jiajiee Heno,apa3 ( aejiHMbi 6e3 noTepn 
KanecTBa; (J)eHbi OTpa^KaiOT onpe^ejieHHbie nepTbi reHeTHnecKOH KOHCTHTyunn 
ZiaHHOH oco6h, a CBoeft nacTOTOH — reHeTunecKyio CTpyKTypy rpynnbi» (H6jio- 
kob, 1982: C. 8). 

H3yneHHe nojiHMop(J)H3Ma b OHToreHe3e npejiCTaBJiaeT co6oh ojiho H3 Ba^c- 
Hbix HanpaBJieHHH b nonyjiHUHOHHbix HCCJiejiOBaHHHX. j^HHaMHKa nacTOT (J)eHOB 
b pa3Hbie MOMeHTbi ^kh3hh ojxhoto w Toro >Ke noicojieHHH OTpa^KaeT reHeTH- 
necKHe H3MeHeHHH, npoHcxojiHmHe Ha nonyjiauHOHHOM ypoBHe, h no3BOjmeT 
BbiacHHTb ,aeHCTBHe ecTecTBeHHoro oi6opa (THMOcJieeB-PecoBCKHH h jxp., 1977; 
UJBapu, 1980). OiiHaKO, HecMOTpa Ha aiayajibHOCTb jiaHHoro HanpaBJieHHH, pa- 
6oT, nOCBHmeHHbIX H3yneHHK) H3MeHHHBOCTH KaneCTBeHHblX npH3HaKOB B 3aBH- 
CHMOCTH OT B03paCTa, MaJlO. BbUlH nOKa3aHbI CTaTHCTHHeCKH 3HaHHMbie pa3JIHHHH 
nacTOT (|)eHOB pacnojiojKeHHH npe,arjia3HHHHoro oTBepcTHH Me^y cerojieTKaMH 
h rojioBajibiMH necuaMH n-0Ba flMaji. CxojiHbie 3aKOHOMepHOCTH OTMeneHbi npH 
H3yneHHH npH3HaKOB nepena ropHOCTaa (5I6jiokob, 1980). CpaBHHTejibHbiH aHa- 
JIH3 npOJlOJI^KHTeJIbHOCTH JKH3HH H TeMnOB nOJTOBOrO C03peBaHHH y «nOJIOCaTbIX» 
h «6ecnojiocbix» oco6eii ocTpoMopjioH jiaryniKH noKa3a;i, hto cp em «no;ioca- 
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thx» Bbiuie aojih paHO co3peBaiomHx oco6ew m MeHbiue aojih flOJiroxcHBymnx, 
4eM y «6ecnojiocwx» (JleaeHuoB, 1990). 

Pa6oTbi no nonyjiHUHOHHOH (J)eHeTHKe uecTOfl, noHBMBUinecH b nociie^Hwe 
ro^bi, b ochobhom nocBHmeHbi Proteocephalus longicollis (cmhohmm P. exiguus) — 
napa3MTy jiococeBHflHbix pbi6 Hccjie,aoBaHMH noKa3ajiw, 4to P. longicollis reTepo- 
3nroTeH n nojiMMop(|)eH no 6noxHMH4ecKHM h Mop(J)OJiorH4ecKHM npw3HaKaM 
(AHHKeeBa n ,ap., 2004; Hanzelova et al., 1995; Kralova, 1996; Kralova, Spakulova, 
1996). 3th oco6eHHOCTH moxcho o6i>HCHHTb OTcyTCTBneM BbipaxceHHon cneun- 
(J)H4hocth P. longicollis , KOTOpbin BCTpe4aeTCH y uinpoKoro xpyra xo3aeB, otho- 
chiuhxch k pa3HbiM ceMencTBaM n OTp*maM pbi6 (Ope3e, 1965; Margolis, Arthur, 
1979). Uhkji pa3BMTH4 P. longicollis BKjno4aeT 2 oOjiwraTHbix xo3«eB — npoMe- 
xcyro4Horo xo3HHHa n OKOH4aTejibHoro. OnKcaTopHbiH annapaT uecTOflbi (cko- 
Jiexc n npncocKM) (J)opMMpyeTCH Ha cra^HM npouepKOHfla b npoMexcyro4HOM xo- 
3HHHe M HMeeT CTpoeHMe, CBOHCTBeHHOe 3peJIbIM 4epBHM. 

B 3a,aa4y HacToamen paOoTbi bxoahjio H3y4eHne Mop(f)OJiorH4ecKoro nojin- 
Mop(()M3Ma npnKpenwTejibHoro annapaTa h penpo,ziyKTHBHOH cncTeMbi P. longi¬ 
collis Ha pa3Hbix CTa^HHX OHToreHe3a. M3y4eHne nojiHMop(|)H3Ma othx npH3Ha- 
kob b OHToreHe3e Baxoro /uih pa3pa6oTKH BonpocoB rocrajibHOH cneuw(^H4H0- 
CTH, BM^OBOH .ZtHarHOCTHKH h (J)HJioreHe3 uecTOfl. 


MATEPHAJI H METOflHKA 

MaTepwajiOM nocjiyxuuiH uecTOflbi P. longicollis H3 cnoHTaHHO 3apaxceHHbix 
paKOo6pa3Hbix — UHKJionoB Cyclops scutifer h ah anTOMycoB Eudiaptomus gracilis 
(jiapBajibHan CTa^wn npouepKOHfla) h pnnyiiiKH Coregonus albula 03. Benmop- 
CKoro (6accewHa p. CyHbi, loxcHan Kapejinn) — npeaayjiTHaH (HenojiOB03pejiaH) 
CTa^HH h a,ayjiTHaH (nojiOB03pejian) CTa^tHH. 

riojiHMop4)H3M H3y4ajin no npn3HaKaM, CBH3aHHbiM c opraHaMH npHKpenjie- 
hhh: 4>opMe CKOiiexca h pacnojioxceHHio npwcocoK, a ji jih B3poc;ibix uecTOfl jxo - 
nojiHHTejibHo no Tpo(|)HKO-penpo ( ayKTHBHbiM npH3HaxaM nojiOB03pejibix 4JieHHK0B: 
4>OpMe 4JieHHK0B H JIOnaCTeH HH4HHKa, pacnOJIOXCeHMK) CeMeHHHKOB (AHHKHeBa 
h .zip., 2004). HajiH4ne Bapnaunn, hx BCTpe4aeM0CTb h npHHa,zuiexcHOCTb k 4ac- 
TOTHbiM KJiaccaM onpeaejiAJiH ,ojih Kaxcaon BbiOopKH oraejibHO (JlapnHa, 1990). 
B Ka4ecTBe Mepbi (J)eHeTH4ecKHX pa3JiH4HH wcnojib30BajiH cyMMapHyio pa3Hwuy 
Mexcay 4acT0TaMH oraejibHbix npH3HaKOB b cpaBHHBaeMbix nonapHO Bbi6opKax 
(BacnjibeB, 1982). AHajiH3 B3anMOCBH3H Bapwaunn npn3HaKOB BbinojiHeH no 
flByxMepHon cwcTeMe KOop^HHaT (PeineTHHKOB, 1980). Bcero 6 mjih HccjieflOBa- 
hm 21 npouepKOna, 80 Heno;iOB03pejibix oco6en h 90 nojiOB03pe;ibix oco6en, 
coOpaHHbix 8—12 hiohh 1964 r. (KOJuieKUHOHHbin MaTepnaji jiaOopaTopnH napa- 
3HTOJiornM xcHBOTHbix h pacreHHH h jiaOopaTopnH 3KOJiorwM pbi6 n BOflHbix 6ec- 
n03B0H04Hbix MHCTHTyra OnojiorHH, c6opbi P. n. MajiaxoBon n JT. T. ByuiMaH). 


PE3YJIbTATbI 

B pe3yjibTaTe npoBeaeHHbix nccjie^toBaHHH y npouepKon^OB h Heno;iOB03pe- 
jibix oco6ew BbmejieHO 2 cJ)opMbi cKOJieKca: jiaHueTOBH^HaH Scl h B 3,ayTaH 5mpo- 
bhah an Sc2 (pnc. 1). Y B3poc;ibix oco6en oOHapyxceHbi 3 (J)opMbi CKOJieKca: jiaH- 
ueTOBH^HaH Scl h B 3,ayTaH aapoBHAHaH Sc2 AonojiHHJincb hoboh — B 3AyTOH 
ojuinncoHAHon Sc3. PacnpeAejieHHe (J)opM no 4acT0THbiM KJiaccaM h KaTeropn- 
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Phc. 1. OopMa rojiOBHoro KOHua P. longicollis Ha jihhhhohhoh cTaaHH pa3BHTHfl. 

1 — jiaHiieTOBHUHaa Scl c aop30BeHTpa^bHbiM thiiom pacnoJioaceHHH npncocoK 57; 2 — flapoBHaHafl Scl c aop- 
30BeHTpajIbHbIM THIIOM paCIIOJIOXeHHfl npHCOCOK Sl\ 3 — HiipOBHilHaH Sc2 C (JjpOHTa^bHO-JiaTepanbHblM THIIOM 

pacnoJio^KeHHH npncocoK S2. 

Fig. 1. Shape of P. longicollis anterior end at the larval phase. 


Ka4ecTBeHHaa pa3Hopo,aHOCTb P. longicollis Ha pa3Hbix ciaflHflx oHToreHe3a 
Qualitative heterogeneity of P. longicollis at different phases in the ontogeny 


FIpH3HaKH 


HacTOTbi, % 



KaTeropHH 


JIapBa 

IlpeaayjibT 

AnyjibT 

JIapBa 

IlpeaayjibT 

AnyjibT 

CmaeKc, 4>opMa (Sc) 
jiaHueTOBHflHaa (Scl) 

20 

10 

12 

2 

1 

2 

B3AyTa4 4flpOBHAHa4 (Sc2) 

80 

90 

85 

5 

5 

5 

B3flyrafl ajuinncoHaHaa (5eJ) 

0 

0 

3 

0 

0 

1 

ripHcocKH, pacnojioxceHHe (51) 







A0p30BeHTpajIbH0 (57) 

95 

67 

59 

5 

4 

4 

(J)pOHTajibHo-JiaTepa^bHo (S2) 

5 

33 

38 

1 

3 

3 

AHaroHajibHo (S3) 

0 

0 

3 

0 

0 

1 

MjieHHK, (J)opMa (P) 







KOpOTKafl UIHpOKaH (PI) 

— 

— 

7 

— 

— 

1 

KBaztpaTHaH (P2) 

- 

- 

17 

— 

— 

2 

cy6KBa^paTHa4 (P3) 

- 

— 

53 

— 

— 

4 

JDUIHHHaH (P4) 

— 

— 

23 

— 

— 

2 

CeMeHHHKH, pacnojioaceHHe 







njioTHO (Tl) 

— 


11 

— 

— 

2 

pbixjio (T2) 

— 

— 

89 

- 

- 

5 

JlonaCTH HH4HHKa, (J)opMa 







ynjiomeHHaH (01) 

— 

— 

53 

- 

— 

4 

OKpyrjiaa (02) 

— 

— 

36 

— 

— 

3 

BbicoxaH ( 03 ) 

— 

— 

11 

— 

— 

2 
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Phc. 2. HacTOTbi BCTpenaeMocTH (J>opM cKOJieKca Ha pa3Hbix cia^HHx pa3BHTHH P. longicollis , %. 

Fig. 2. Frequencies of occurrence of scolex shapes at different phases 
of P. longicollis development, %. 


hm noKa3ajio, wto y Bcex Tpex Bbi6opoK aoMHHnpoBaaa 4>opMa Sc2, ocTajibHbie 
(J)OpMbI BXOflHJIH B iciiacc HH3KHX 4HCT0T H OTHOCHJIHCb K pe/IKMM HJIH MaaO'IMC" 
jieHHbiM (cm. Ta6;iHuy). Pa3anana b noica3aTeaax BCTpeaaeMOcra o6ihhx aapna- 
nnn CKOJieKca Majibi: pa3Hnna b aacrorax Bapnannn Scl cocraBHJia —0.1 — +0.08, 
Bapnannn Sc2 — +0.1 — -0.05 (pwc. 2). 

y npouepKOHflOB n Heno;roB03pejTbix oco6en P. longicollis BbiaeaeHO 2 rana 
pacnoaoxceHna npncocoic: aop30BeHTpaabHO SI h nepeKpecTHO (J)poHTaabHO-aa- 
TepaaibHO S2 (pnc. 1). Y B3pocabix oco6en o6HapyxceHbi 3 BapHaHTa pacnoao- 
xceHna npHcocoK, KOTopbie Hapaay c OTMeaeHHbiMH paJHee aonoaHeHbi hobhm 
TH noM pacnoaoxceHna npHcocoK — nepeKpecTHO anaroHaabHO S2 n cootbctct- 
BOBajiH ycTaHOBjieHHbiM paHee aaa P. longicollis H3 panynncn 03. Ypoc (BeH/uop- 
cicaa rpynna 03ep) (AHHKHeBa n ap., 2004). HacTOTbi BCTpeaaeMOcra o6umx 
thiiob pacnoaoxceHna npHcocoK b nayaacMbix BbiOopxax hmcjih cxoahwh xa- 
paKTep: y Bcex B03pacTHbix rpynn aoMHHnpoBaaa oaHa n Ta xce Bapnanna SI. 
Pa3HHua b aacTOTax rana pacnoaoxceHna npncocoic SI Mexcay BbiOopxaMH co- 
CTaBHaa —0.28 — —0.08, cyMMapHaa pa3HHua — 0.36; BapnannH S2 — +0.28, 
+0.05 n +0.36 cooTBeTCTBeHHO (pnc. 3). 

Tpo(j) h ko - pe 11 poay kth bi ii>i e npn3H3KH P. longicollis npeacTaBaeHbi 9 Bapna- 
unaMH Tpex KaaecTBeHHbix npn3HaKOB: (})opMa noaoB03peabix aaeHHKOB — 4 Ba- 
pnauHH (KopoTKne innpoKne PI, KBaaparabie P2, cy6KBaaparabie P3 h aJMH- 
Hbie P4), pacnoaoxceHne ceMeHHHKOB — 2 Bapnannn (naorao npnxcaTbie apyr 
k apyry Tl, CBo6oaHO aexcamne T2) n (JiopMa aonacren anaHHica — 3 BapnannH 
(ynaomeHHaa 01, OKpyraaa 02, Bbicoicaa 03). Han6oaee aacTO Bcrpewaancb cy6- 
KBaaparaaa (J)opMa aaeHHKa, CBo6oaHO 
aexcamne ceMeHHHKH n aonacra ana- 
HHKa ynaomeHHon (|)opMbi (cm. Ta6- 
anny). 


Phc. 3. flHHaMHKa uacTOT BCTpeuaeMocTH thiiob 
pacnojioaceHHH npncocoK Ha pa3Hbix cTannux 
pa3BHTHH P, longicollis , %. 

Fig. 3. Changes in the frequencies of occurrence 
of sucker arrangement types at different phases of 
P. longicollis development, %. 
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jiapBa 
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Sc2S3 Sc3Sl 


| JiapBa 
H npeanyjix 
S a^yjiT 


Phc. 4. HacTOTHoe pacnpejjejieHHe c[)enoTnnoB P. longicollis no nptt3HaicaM npHKpenjieHHH, %. 
Fig. 4. Frequency distribution of P. longicollis phenotypes by attachment traits, %. 


AH8JIH3 COBMeCTHOH BCTpeHaeMOCTH BapHaUHH npH3H3KOB npHKpen^eHHB 
(t|)opMbi CKOJieKca h pacno/ioxeHHH npHcocoK) bhhbhji 4 o6mnx Am Bcex Tpex 
BbiSopoK ([jCHornna. I’aciipcacjicnnc ([jchoi hiioi! y Bcex B03pacTHbix rpynn 6bijio 
CXOflHbIM: 1 (JteHOTHn flOMHHHpOBaJI, 1 OTHOCHJ1CH K KaTerOpHH MaJIOHHCJieHHbIX 
h 2 (JjeHOTHna — peztKHX. HaH6ojiee cymecTBeHHbie pa3JiHHH« b tacTOTax oTMe- 
MeHbi Mexuy Bbi6opKaMH Heno;iOB03pejibix rejibMHHTOB (jiapBa h npea.ziy.nT) ajih 
(J jeHOTHrtOB ScSl (oTpnuaTejibHbie) h Sc2S2 (nonoJKHTejibHbie) (pnc. 4). 

B3aHMOCB5I3H BapHaUHH TpO(J)HKO-penpOflyKTHBHbIX npH3H3KOB P. longicollis 
HMejiH OTHOCHTejibHO uiHpoKyio HopMy BapbHpoBaHHH. Bcero 6bIJIO o6Hapy*eHO 
12 pa3JIHHHbIX COHeTaHHH (75 % OT HHCJia B03M0)KHbIx). H3 HHX 2 4>eHOTH- 
na (c cySKBa^paTHbiMH HJieHHKaMH, cboGcwho nexcamHMH ceMeHHHKaMH, ynno- 
meHHOH hjih OKpyrjiofi (JtopMOH honacTen P3T201 h P3T202) coct3bhjih okojio 
nojiOBHHbi HHCJieHHOCTH rpynnnpoBKH, ocTajibHbie (JjeHOTHnbi 6 mjih ManoHHc- 
jieHHbi h peflKH. CxoflHaa KapraHa noJiyneHa h npH aHajiH3e BCTpenaeMOCTH h 
pacnpeaejieHHH (jjeHOTnnoB no coneTaHHio 3KCTepbepHbix npn3HaKOB — cjtop- 
Mbi CKOJieKca h 4>opMbi nojiOB03pejibix hjichhkob (5c + P) h penponyKTHBHbix 
(T.+ O) (phc. 5). 

60 r —sc+p 



Phc. 5. KpHBaa BCTpeuaeMOCTH (JjeHOTHnoB P. longicollis , %. 

Flo och aScuHec — cJieHOTHnbi (pacnojioaceHbi b nopa^Ke yObiBaHHH nacTOTbi BCTpenaeMOCTu). 
Fig. 5. Frequency of occurrence curve of P. longicollis phenotypes, %. 
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OEcyayjEHHE 


IlpoBeaeHHbiii HaMH aHa;iH3 MopcjjojiorHHecKoro nojiHMop4)H3Ma P. longicol¬ 
lis b OHToreHe3e bmhbhji HajiHHHe ^HCKpeTHbix npH3HaKOB. Y jimhmhok m Heno- 
;i0B03pe;ibix oco6eii nojiHMop(|)Hbi opraHbi npHKpenjieHHH — (J)opMa CKOJieKca m 
pacnojioxceHHe npncocoK. IlojiOB03pejibie oco6m no^MMop(|)Hbi no npn3HaKaM 
npHKpenjieHHH, tpocJdmkm m penpojiyKUHH. Bmcokhm MopcjjojiorHHecKHH nojin- 
MOp(J)H3M P. longicollis HBjmeTCH OTpaxceHneM ero reHeTHnecKoro nojiHMop4)H3Ma. 
TaH3e^OBa c coaBT. (Hanzelva et al., 1995) ycTaHOBMJia nojiHMop4)H3M 3 4>ep- 
MeHTHbix cncTeM P. longicollis H3 paziyxcHon (jjopejiH Oncorhynchus mykiss : 4>oc- 
4)orjnoKOMyTa3bi, rjiyTaMaT-OKCo;ioaueTa3bi n 3CTepa3bi. ^ByxnojiocHbin 4>eHO- 
Tnn onpe^ejieH jjjih jioKycoB 3CTepa3bi — 3, rjinuepnHajib^erH^-^oc^aT jjernjjpo- 
reHa3a n a;ib,ao;ia3a npejjcTaBJieHbi MHOXcecTBeHHbiMH (JjopMaMH. HccjiejjOBaHMe 
c noMombio RAPD-PCR aHajiH3a (Kralova, Spakulova, 1996) o6HapyxcHJio Bbi- 
coKyio HH^MBH^yajibHyio H3MeHHHBOCTb P. longicollis. Tax, HanpHMep, b RAPD 
npo(])H;ie, nojiyneHHOM c noMombio OPA 04 npanMepa, c MaKCMMajibHon nacTO- 
tom BCTpenajincb 6 (jjparMeHTOB, ojimh cjjparMeHT 6bui oneHb pejiKHM, a Tpn 
4)parMeHTa nocTOHHHbi n oOHapyxceHbi b KaxcaoM m 3 20 HCCJiejjOBaHHbix 3K3eMn- 
JIHpOB UeCTO JX. no ypOBHK) reHeTHHeCKOM H3MeHHHBOCTM P. longicollis 3HaHHTe- 
jibHO npeBOcxo^HT xo3HeB. noKa3aTejib nojiHMopcJ)HOCTH P. longicollis cocTaBJin- 
eT 0.667, cpejjHHH reTep03nr0TH0CTb 0.333, b to BpeMH xax y xo3neB — nnpa Co- 
regonus nasus m nbDKbHHa C. lavaretus pidschian ohm He npeBbiinaiOT 0.19, 0.141 h 
0.19, 0.084 cooTBeTCTBeHHO QKMTMJieBa, 2004). 

Bonpocbi o rpaHMuax «HopMajibHoro» cjjeHOTMna, o KpMTepMHx «hopmbi» m 
yKJIOHeHMM OT 3T0H «HOpMbI» y TeJIbMMHTOB pa3pa60TaHbI CJia6o. no MHeHMK) 
UlMajibray3eHa (1982), KpMTepHeM juih ouchkm cbomctb hbjihctch ocTaBJieHMe 
OCOSbK) XCM3Hecn0C06H0T0 nOTOMCTBa. n03T0My rpaHMUbl HOpMbI JlOJIXCHbl OXBa- 
TbiBaTb Becb BapHauMOHHbiH pm nojioB03pejibix ocoOeii, a «HopMa» xapaKTepn3o- 
BaTbCH epe^HMMM BeJIHHHHaMH pa3JIHHHbIX npM3HaKOB. OxaeJIbHbie OCO0H «HOp- 
MajibHoro» 4>eHOTMna OTJiHHaiOTCH jx pyr ot jipyra HHjiHBHjjyajibHbiMH ocoOchhocth- 
mh, onpe^ejineMbiMM KaK reHeTHHecKHMH pa3JiHHHHMH, Tax m (JjeHOTHnHHecKHMH, 
B03HMKUIMMM B pa3HbIX yCJIOBHHX pa3BHTHH TeHOTHnHHeCKH CXOJJHbIX OC 06 eii. 
H3MeHeHMH (|)eHOTMna, BbixojiHiuHe 3a npejjejibi HopMbi, IIlMajibray3eH Ha3biBa- 
eT yKJiOHeHMHMM. «HopMa» oOnajiaeT onpejiejieHHOH CTaOnjibHOCTbio h ycTOHHH- 
BocTbio. B npouecce sbojhoumm jioMHHaHTHOCTb HopMbi ,aocTMraeT onTHMajibHO- 
ro ypoBHH, ocTaBJiHiomero jjocTaTOHHyio cBoOojiy juih npoHBJieHHH HacJiejjcTBeH- 
hoh h HeHacjie,acTBeHHOH m3mchhmboctm (IIlMajibray3eH, 1982). 

AHajiH3 nacTOTHoro pacnpejjejieHHH BapnauHH npM3HaKOB h mx cobmccthom 
BCT penaeMOCTM noKa3biBaeT, hto Ha Bcex CTajjHHx pa3BHTHH P. longicollis jjomm- 
HHpyeT o^mh m tot xce (|)eHOTMn no npM3HaxaM npHKpenjieHHH. OcTajibHbie 4>e- 
HOTHnbl pe^KM M MaJIOHMCJieHHbl. CxOJJHaH KapTMHa COOTHOlIieHHH (J)eHOTHnOB 
ycTaHOBJieHa h no Tpo(j)HKO-penpojiyKTHBHbiM npM3HaKaM B3pocjioii no;iOB03pe- 
jioh rpynnHpoBKM — (jjopMe hjichmkob m nonacTeii HHHHHKa, pacnojioxceHHio 
ceMeHHHKOB. nojiyneHHbie HaMH jiaHHbie no3BOJiHK>T cHMTaTb, hto oco6h c H,a- 
pOBH^HOH (J)OpMOH CKOJieKCa, ,ZlOp30BeHTpaJIbHbIM TMnOM pacnO^OXCCHHH npHCO- 
cok, cy6KBa,apaTHbiMH HJieHMKaMM, ynjiomeHHon mjim oKpyrjioii 4 )opmoh jiona- 
CTen HMHHMKa h CBo6o,ziHbiM pacnojioxceHMeM ceMeHHHKOB P. longicollis , npea- 
CTaBjiHiOT co6om «HopMajibHbiH» (|)eHOTMn uecTOZibi, o6HTaiomeH b pnnyiiiKe. 
Ohm (J)opMHpyiOT rocTajibHyio (|)opMy P. longicollis , oco6chhoctm kotopoh OTpa- 
xaiOT ycjiOBHH o6MTaHMH xo3HHHa (eBponencKOH pHnyuiKn) b 03. BeH^iopcKOM. 
OcTajibHbie (|)eHOTHnbi onpe/iejiHiOT rpaHMUbl «HopMbi» m hbjihiotch HH^MBH^y- 
aJIbHblMH yKJiOHeHMHMM. 
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«HopMaJIbHbie (J)eHOTHnbI» rOCTaJIbHbIX 3K0(J)0pM H3 pa3HbIX BH£OB X03HCB 
MoryT He coBna^aTb. HanpnMep, P. longicollis H3 pa^yxcHOH (J>opejiH Oncorhynchus 
mykiss (Walbaum) HMeeT HHbie nep™ nacTOTbi TpocjmKO-penpo^yKTHBHbix npn- 
3HaKOB: y/uiHHeHHaH 4>opMa HjieHHKOB BCTpenaeTCfl y 60 % ocoGen, hjichhkh 
KBa^paTHOH (J)opMbi — y 39 %, KOpOTKne uinpoKHe — y 1 % ocoGen (Hanzelova 
et al., 1995). Cjie^OBaTejibHO, «HopMajibHbiH (J>eHOTHn» P. longicollis turn rociajib- 
HOH 3KO(J)OpMbI pa^yXCHOH (jDOpejIH HMeeT CTpoOHJiy C yZUIHHeHHOH (J)OpMOH no- 
JI0B03pejIbIX HJieHHKOB. 

^H(JxJ)epeHUHajibHaH CMepraocTb h BbDKHBaeMOCTb ocoGen KaK xapaKTepHCTHKa 
nonyjiHUHH rejibMHHTOB eme He no^Beprajiacb zieiajibHOMy H3yneHHK). TeH^eHUHH 
B H3MeHeHHH HaCTOT BCTpeHaeMOCTH BapHaUHH npH3HaKOB OTpaxealOT KOJieGaHHH 
HHCJieHHOCTH OCOGeH C ^aHHblMH npH3HaKaMH H pa3JIHHHfl b noKa3aTejmx CMepT- 
hocth h BbDKHBaeMOCTH. HaMH oGHapyxceH nepena^ b nacTOTax BCTpenaeMOCTH 
pacnojioxceHHH npHeoeoK b pa3H0B03pacTHbix rpynnHpoBKax P. longicollis. IIpH- 
neM Gojiee BbipaxeHHbie pa3JiHHHH HaGjiioziajiHCb npH nepexo ne rejibMHHTOB ot 
CTa^HH npouepKOH^a, jioKajiH3yiomeHCH b npOMexcyTOHHOM xo3HHHe, k ctb^hh 
MOJio^bix HenojiOB03pejibix uecma, pa3BHBaiomHxcfl b oKOHnaiejibHOM xo3HHHe. 
C noMombio ^ByxMepHOH CHCTeMbi KoopziHHaT 6buio ycTaHOBJieHO, hto H3ynaeMbie 
BbiGopKH pa3JiHHajiHCb TaKxce xapaKTepoM cbjbh Me:*my BapnauHHMH npH3HaKOB 
npHKpenjieHHH. B nacTHOCTH, b pa3Hbix B03pacTHbix rpynnHpoBKax P. longicollis 
cooTHomeHHe (J)eHOTHnoB c AOMHHHpyiomeH b nonyjiHUHH cJ>opMOH cKOJieicca 
Sc2 , ho pa3HbiM pacnojioxceHHeM npHeoeoK SI h S2 H3MeHHeTca. B JiapBajibHOH 
rpynnHpoBKe cooTHomeHHe (ReHOTHnoB Sc2Sl h ScS2 cocraBJiaeT 15 : 1, b Heno- 
ji0B03pejibix h nojiOB03pejibix rpynnHpoBKax cooTHomeHHe Gojiee BbipoBHeHO — ot 
2.3 : 1 (HenojiOB03pejibie) ao 1.5 : 1. ^aHHbie no ^HHaMHKe nacTOT BCTpenaeMOCTH 
(J)eHOTHnoB P. longicollis no3Bo;nnoT npe£nojiox<HTb, hto c^eHOTHnbi c pa3JiHHHbiM 
THnoM pacnojioxceHHH npncocoK a^anTHBHO HepaBH03HaHHbi. OeHOTHnbi c Ba- 
pnauneH npncocKH S2 MoryT oGjia^aTb npeHMymecTBOM b BbixcHBaeMOCTH h jxo- 
CTHxceHHH nojiOB03pejiocTH b pnnymKe b ycjiOBHnx 03. BeH^iopcKoro. 

H3BeCTHO, HTO BHyTpHnonyJIHUHOHHblH OT6op HBJIHeTCH peaKIXHeH pa3JIHH- 
Hbix reHOTHnoB Ha B03^encTBHe jnoGbix jioKajibHbix ycjiOBHH cpe/ibi h npHBO^HT 
k nocTeneHHOMy CMemeHHio nacTOT pa3JiHHHbix reHOTHnoB b HanpaBJieHHH cp ejx- 
h en npncnocoGjieHHOCTH nonyjrauHH b uejiOM. Ha otom ny™ <J)opMHpyiOTCH jio- 
KajibHbie a^anTauHH h npoTexaeT c})opMHpoBaHHe nonyjiHUHOHHO-reHeraHecKOH 
ocHOBbi JioKajibHbix ,aH(i)(i>epeHUHpoBOK (THMO(J)eeB-PecoBCKHH h jx p., 1977). 
BbicoKan reHeTHHecKaa H3MeHHHBOCTb P. longicollis h npe^npHHHTbiH HaMH no- 
nyjiHUHOHHO-cJ)eHeTHHecKHH aHajiH3 MopctojiorHHecKoro nojiHMop(J)H3Ma oG^hc- 
HHK3T UIHpOKyiO CneiJH(j)HHHOCTb reJlbMHHTa H CnOCOGHOCTb napa3HTHpOBaTb B 
uiHpOKOM Kpyre xo3neB. BbiHBJieHHbie HaMH nacTOTbi (J>eHOB no3BOJiHK)T oxapaK- 
TepH30BaTb P. longicollis H3 TnnHHHoro xo3HHHa — eBponencKOH pnnyniKH KaK 
TOCTaJIbHyiO 3KO(J)OpMy, THnHHHbIMH npH3HaKaMH KOTOpOH HBJIHIOTCfl mpOBUJX- 
Haa (J)opMa CKOJieKca, £0p30BeHTpajibHbin ran pacnojioxceHHH npncocoK, cyG- 
KBazipaTHan (J)opMa nojiOB03pejibix hjichhkob, cboGo^ho Jiexcamne ceMeHHHKH h 
ynjiomeHHan 4>opMa hhhhhkob. 

B HacTonmee BpeMH CHCTeMaTHKa uecTO^ po^a Proteocephalus 6a3npyeTCH Ha 
Tpa^HUHOHHOH M0p(|)0J10rHneCK0H KOHUenUHH MOHOTHnHHeCKOrO BH^a. Ffojiy- 
neHHbie HaMH /jaHHbie CBH^eTejibCTByiOT o tom, hto nonyjinuHOHHO-^eHeTHHe- 
ckhh aHajiH3 npe^CTaBJineT onpe^ejieHHyK) ueHHOCTb jxjih CHCTeMaTHKH uecTO/i. 
OopMa CKOJieKca, pacnojioxceHHe npncocoK, 4>opMa hjichhkob h jionacTen hhh- 
HHKa aojixcHbi yHHTbiBaTbCH npH onncaHHH BH^a h onpe^ejieHHH ero CHCTeMaTH- 
necKoro nojioxceHHH, a ^aHHbie no nacTOTaM BCTpenaeMOCTH Bapnaunn b apeajie 
HeoGxo^HMbi jxjih H3yneHHH CTpyKTypbi BH^a. 


109 



EJlArOMPHOCTM 


ABTOpbi 6jiaro^apHT P. n. MajiaxoBy h JI. Y. ByuiMaH 3a npejtocTaBJieHHbm 
MaTepnaji. 


CnncoK jiHTepaTypw 

AHHKHeBa JI. B., MajiaxoBa P. FL, HeuiKo E. n. 3KOjioraHecKHH aHajiH3 napa3HTOB ch- 
roBbix pbi6. JI.: HayKa, 1983. 168 c. 

AHHKHeBa JI. B., Xap hh B. H., CneKTOp E. H. nojiHMOpcj)H3M h CTpyKTypa nonyjiHUHH 
Proteocephalus longicollis Zeder, 1800 (Cestoda: Proteocephalidae) H3 eBponencKOH pn- 
nyuiKH Coregonus albula L. // IIapa3HTOjiorHH. 2004. T. 38, Bbin. 5. C. 438—447. 

BacHjibeB A. T. OnbiT SKOJioro-^eHeraqecKoro aHajiH3a ypoBHH ^HcfxfjepeHUHauHH nonyjra- 
UHOHHbix rpynnnpOBOK c pa3HOH CTeneHbio npocTpaHCTBeHHOH h30jihuhh // OeHeraKa 
nonyjiHUHH. M.: HayKa, 1982. C. 15—24. 

^CnrHjieBa O. H. Ypobhh reHeranecKOH H3MeH4HBOcra b napa3HTapHbix CHCTeMax // Ochob- 
Hbie ^ocTHxceHHH h nepcneKTHBbi pa3BHran napa3HTOjiorHH. M.: Hhcthtyt napa3HTOjio- 
thh PAH, 2004. C. 104—106. 

JIapHHa H. H. KaTajior (jieHOB KaK MaTepnaji ajih H3yneHHH H3MeH4HBOcra // OeHeraKa npn- 
po^Hbix nonyjiHUHH. M.: HayKa, 1990. C. 154—155. 

Jle^eHUOB A. B. CpaBHeHne npoaojDKHTejibHocra xoohh h BpeMeHH nojiOBoro C03peBaHHB y 
«nojiocaTbix» h «6ecnojiocbix» ocoden ocTpoMopaon JinryuiKH // OeHeraKa npHpo^Hbix 
nonyjiHUHH. M.: HayKa, 1990. C. 162—163. 

PemeTHHKOB K). C. 3KOJiorH« h CHCTeMaraKa cnroBbix pbi6. M.: HayKa, 1980. 300 c. 

THMO(J)eeB-PecoBCKHH H. B., Bopohuob H. P., ASjiokob A. B. Kparann onepK Teo- 
Phh 3bojik)uhh. M.: HayKa, 1977. 297 c. 

Ope3e B. H. npoTeoue^ajiHTbi — jieHTouHbie rejibMHHTbi pbi6, aM(j)H6HH h penrajiHH. M.: 
HayKa, 1965. 538 c. 

UlBapu C. C. 3KOJioraHecKHe 3aKOHOMepHOcra sbojhouhh. M.: HayKa, 1980. 276 c. 

IIlMajibray3eH H. H. OpraHH3M KaK uejioe b HH^HBH^yajibHOM h hctophhcckom pa3BHTHH. 
M.: HayKa, 1982. C. 383. 

AGjiokob A. B. OeHeraKa. M.: HayKa, 1980. 132 c. 

5I6JIOKOB A. B. CocroHHHe HCCJie^oBaHHH h HeKOTOpbie npodjieMbi cjieHeraKH nonyjiHUHH // 
OeHeraKa nonyjrauHH. M.: HayKa, 1982. C. 3—14. 

Hanzelova V., Snabel V., Spakulova M., Kralova I., Fagrholm H.-P. A compara¬ 
tive study of the fish parasites Proteocephalus exiguus and P. percae (Cestoda: Proteoce¬ 
phalidae); morphology, isoenzymes, and karyotype // Can. Journ. Zool. 1995. Vol. 3. 
P. 1191-1198. 

Kralova I. A total DNA characterization in Proteocephalus exiguus and P. percae (Cestoda: 
Proteocephalidae): random amplified polvmorphic DNA and hybridization techniques // 
Parasitol Res. 1996. Vol. 2. P. 668-671. 

Kralova I., Spakulova M. Intraspecific variability of Proteocephalus exiguus La Rue, 1911 
(Cestoda: Proteocephalidae) as studied by the random amplified polymorphic DNA me¬ 
thod // Parasitol Res. 1996. Vol. 82. P. 542-545. 

Margolis L., Arthur J. R. Synopsis of the Parasites of Fishes of Canada. Ottawa, 1979. 

268 p. 


110 



MORPHOLOGICAL POLYMORPHISM 
OF THE CESTODE PROTEOCEPHALUS LONGICOLLIS ZEDER, 1800 
(CESTODA: PROTEOCEPHALIDAE) THROUGH THE ONTOGENY 

L. V. Anikieva, E. P. Ieshko 

Key words : phenotypic diversity, Proteocephalus longicollis, Cestoda, ontogeny. 

SUMMARY 

The qualitative diversity of Proteocephalus longicollis through the ontogeny was studied: 
procercoids from copepods, immature and mature cestodes from the vendace Coregonus al- 
bula L. The structure of the P. longicollis population was found to be made up of the domi¬ 
nant phenotypes: by the scolex shape — Sc2, by the sucker arrangement type — SI, by 
the proglottid shape — P3, by the ovary lobe shape — 01, by the testes arrangement type — 
T2. Some rare and scant phenotypes are also present. It is shown that the structure of 
the parasite phenotypes is relatively stable through the ontogeny. The assumption is made 
about the high survival rate of the S2 sucker phenotype. 
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